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Introduction {#ccr31130-sec-0001}
============

Laparoscopic cholecystectomy is a well‐known procedure for the treatment of most gallbladder diseases. The gold standard treatment for cholecystolithiasis is laparoscopic cholecystectomy, whereas the gold standard treatment for isolated common bile duct stones is endoscopic clearance [1](#ccr31130-bib-0001){ref-type="ref"}. The management of patients affected by gallstones complicated by common bile duct (CBD) stones and/or problems at the papilla of Vater is anyway a challenge as there are many available options for treatment, all being effective but which is the best practice is still unknown [2](#ccr31130-bib-0002){ref-type="ref"}. The gallbladder may have abnormal position, be intrahepatic, have anomalous form, or be duplicated [3](#ccr31130-bib-0003){ref-type="ref"}. Fluorescent cholangiography with indocyanine green is a safe procedure performed to help surgeons for the identification of the biliary tree anatomy, reducing the risk of biliary iatrogenic injuries [4](#ccr31130-bib-0004){ref-type="ref"}, [5](#ccr31130-bib-0005){ref-type="ref"}. We report an extremely rare case about cholelitiasis in dystopic gallbladder placed on Morrison\'s pouch. In our knowledge, this is the first report of laparoscopic cholecystectomy performed on a dystopic gallbladder using fluorescence imaging of indocyanine green.

Review of Literature {#ccr31130-sec-0002}
====================

Chou et al. [6](#ccr31130-bib-0006){ref-type="ref"} reported eight cases of retrohepatic gallbladder, two associated with agenesis of the right hepatic lobe, and six associated with atrophy of right hepatic lobe, and they showed that the absence of visualization of all of the right hepatic vein, right portal vein and its branches, and dilated right intrahepatic ducts is a prerequisite of the diagnosis of agenesis of the right hepatic lobe. Naganuma et al. [7](#ccr31130-bib-0007){ref-type="ref"} observed 18 patients with gallbladder anomalous position and tried to determine its ultrasound findings in order to avoid misdiagnosis: Nine patients presented left‐side gallbladder with the narrow neck clearly detected by US in the usual location before the main portal vein, four patients presented retrohepatic gallbladder associated with marked atrophy of the right lobe of the liver, four patients presented suprahepatic gallbladder with marked atrophy of the anterior segment of the right hepatic lobe, and one patient presented floating gallbladder that appeared like a cystic mass in the anterior abdominal wall. Greaves et al. [8](#ccr31130-bib-0008){ref-type="ref"} also diagnosed a retrohepatic gallbladder by sonography and scintigraphy. Hsu et al. [9](#ccr31130-bib-0009){ref-type="ref"} published a case report about hypoplastic right hepatic lobe with retrohepatic gallbladder complicated by left hepatolithiasis and liver abscess pre‐ operatively diagnosed by computed tomography. Kakitsubata et al. [10](#ccr31130-bib-0010){ref-type="ref"} reported two cases of suprahepatic gallbladder and one case of retrohepatic gallbladder associated with hypoplasia of the right lobe of the liver showed that gallbladder position could be a good indicator of right hepatic lobe anomaly. Liessi et al. [11](#ccr31130-bib-0011){ref-type="ref"} also reported three cases of retrohepatic gallbladder. Moschopoulos et al. [12](#ccr31130-bib-0012){ref-type="ref"} observed a case of agenesis of the right lobe of the liver associated with retrohepatic gallbladder. Radin [13](#ccr31130-bib-0013){ref-type="ref"} performed a percutaneous cholecystostomy of a retrohepatic gallbladder. Feldman and Venta [14](#ccr31130-bib-0014){ref-type="ref"}, instead, performed a percutaneous cholecystostomy on a retrohepatic gallbladder in a patient with sclerosing cholangitis diagnosed by computed tomography, ultrasound, percutaneous transhepatic cholangiography, and sulfur colloid liver scan. Nardi et al. [15](#ccr31130-bib-0015){ref-type="ref"} observed two cases of retrohepatic gallbladder on ultrasound and CT in severe hepatic cirrhosis and marked morphological distortion of the liver. Principe et al. [16](#ccr31130-bib-0016){ref-type="ref"} published a case of ectopic gallbladder located retrohepatically in the coronary ligament which escaped observation at a first explorative laparotomy, marked the importance of attentive intra‐operative exploration, including cholangiography. Ehman and Morrish [17](#ccr31130-bib-0017){ref-type="ref"} published a case report about retrorenal gallbladder revealed by computed tomography. Bort Marti et al. [18](#ccr31130-bib-0018){ref-type="ref"} reported a case of posterior gallbladder with cholelithiasis. Youngwirth et al. [19](#ccr31130-bib-0019){ref-type="ref"} described a case of ectopic gallbladder founded lying posterior to the liver in the subdiaphragmatic space and they maintained that this condition should be considered whenever the right lobe of the liver is hypoplastic, and the gallbladder cannot be visualized on hepatobiliary scans (Table [1](#ccr31130-tbl-0001){ref-type="table-wrap"}).

###### 

Gallbladder anatomical aberrations in the literature

  Anatomical aberrations      Cases
  --------------------------- -------
  Retrohepatic                27
  Retrohepatic‐suprahepatic   7
  Retrorenal                  1
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Case Report {#ccr31130-sec-0003}
===========

A 79‐year‐old woman presented to our hospital with right upper quadrant abdominal pain, especially referred after meals, associated with nausea and vomiting. At the physical examination, no fever, no yellow skin, and sclera and negative Murphy\'s sign. The laboratory findings revealed impaired liver function with an increase in alanine amino‐transferase (208 U/I), aspartate amino‐transferase (173 U/I), total bilirubin (11.10 mg/dL), direct bilirubin (6.97 mg/dL). Blood work also showed mild elevation of the white blood cell (WBC) count (12.90 K/aeL), especially neutrophils (84.20%), and high C‐reactive protein (CRP) level (17.67 mg/dL). An abdominal ultrasonography revealed the presence of multiple gallstones inside the gallbladder, pericholecystic fluid, marked gallbladder wall thickening, and dilatation of hepato‐choledocho. The abdominal computed tomography (CT) study also showed gallstones inside the posterior dystopic gallbladder that was placed on Morrison\'s pouch, a dilatation of hepato‐choledocho (about 2 cm in diameter) with proximal multiples gallstones and an abnormal position of the cystic duct, that was medial, and the choledocho, that was lateral (Fig. [1](#ccr31130-fig-0001){ref-type="fig"}). One of this caused complete obstruction of the duct. Magnetic Resonance Imaging (MRI) confirmed the presence of gallstones inside the gallbladder and the hepato‐choledocho (Figs [2](#ccr31130-fig-0002){ref-type="fig"}, [3](#ccr31130-fig-0003){ref-type="fig"}, [4](#ccr31130-fig-0004){ref-type="fig"}). The patient was diagnosed with acute calculous cholecystitis associated with choledocholithiasis, and laparoendoscopic "rendez‐vous" procedure was proposed for treatment. The patient was taken to the operating room on, and 35 mL of indocyanine green was injected intravenously 60 min before surgery. Laparoscopic cholecystectomy was performed via four ports. The liver was identified with retrohepatic gallbladder (Fig. [5](#ccr31130-fig-0005){ref-type="fig"}). Fluorescence helped the surgeon to identify the Calot\'s element, especially the cystic duct that was accurately isolated (Figs [6](#ccr31130-fig-0006){ref-type="fig"} and [7](#ccr31130-fig-0007){ref-type="fig"}). The "critical view of safety" was verified before ligating the cystic duct and the cystic artery using a endoscopic clips. Then intra‐operative cholangiography was performed that confirmed the dilatation of the hepato‐choledocho and the presence of two big gallstones (Fig. [8](#ccr31130-fig-0008){ref-type="fig"}). Next ERCP was performed by endoscopist with lithotripter, clearing the hepato‐choledocho. Then, the cystic duct and the cystic artery were dissected and thanks to the fluorescence images the boundary between the liver and the gallbladder could be clearly visualized, and the gallbladder was detached easily from the liver bed. The operative time was 2 h and 30 min.

![CT image. 1: choledocho. 2: cystic duct.](CCR3-6-522-g001){#ccr31130-fig-0001}

![Magnetic resonance image.](CCR3-6-522-g002){#ccr31130-fig-0002}

![Magnetic resonance image.](CCR3-6-522-g003){#ccr31130-fig-0003}

![Magnetic resonance image. 1: stone.](CCR3-6-522-g004){#ccr31130-fig-0004}

![Intra‐operative image of retrohepatic gallbladder.](CCR3-6-522-g005){#ccr31130-fig-0005}

![Intra‐operative image. 1: cystic duct.](CCR3-6-522-g006){#ccr31130-fig-0006}

![Intra‐operative fluorescence image. 1: cystic duct.](CCR3-6-522-g007){#ccr31130-fig-0007}

![Intra‐operative cholangiography image.](CCR3-6-522-g008){#ccr31130-fig-0008}

Discussion {#ccr31130-sec-0004}
==========

Many cases of abnormal gallbladder position were reported in the literature but, to our knowledge, none about retrohepatic gallbladder that is extremely rare, cholelithiasis treated by rendez‐vous and indocyanine green fluorescence. Fortunately, ultrasonography, computed tomography (CT), and Magnetic Resonance Imaging (MRI) help us to identify the anatomical aberrations before the surgical treatment. In our case, the major risk was to damage the biliary extrahepatic ducts and the gallbladder itself. Furthermore, the CT images helped us to distinguish the cystic duct that was medial, from the choledocho that was lateral, with high risk to dissect the choledocho instead of cystic duct. Another technical problem was to detach the gallbladder from the liver bed without damage the liver or the gallbladder but this risk was reduced by the assistance of fluorescence images.

Conclusion {#ccr31130-sec-0005}
==========

Although laparoscopic cholecystectomy is considered safe and well‐known procedure for the treatment of gallbladder disease and it was widely performed especially by young surgeons, it could be very difficult in the presence of anatomical aberrations. Fluorescence cholangiograpy can help surgeons to the correct visualization of the gallbladder and the biliary tree and so reduce the risk of iatrogenic damage. Furthermore, pre‐operative diagnosis of gallbladder anatomical aberrations is necessary for the correct approach to the surgical operation. However, in extremely rare case like this one, surgeon\'s experience is critical and he must consider, if in doubt, the conversion to open procedure, in order to avoid serious intra‐ and post operative complications.
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